In recent years, the emer-
gence of Severe Acute
Respiratory Syndrome
(SARS), highly virulent avian
influenza in Southeast Asia,
and adenovirus has highlight-
ed our lack of preventive
countermeasures for acute
respiratory disease (ARD)
agents. Effective vaccines are
not available for avian
influenza or SARS and annual
influenza vaccine availability
and efficacy has been ques-
tionable from year to year.

Given these vaccine short-
comings, health authorities
have issued nonvaccine rec-
ommendations in healthcare
settings and nonhealthcare
settings to control the spread
of infection. These recom-
mendations have included
implementation of hand
hygiene and restriction or
avoidance of close contact
with potentially infectious
patients. Many of these rec-
ommendations have evidence
supporting their use in the
healthcare setting, but do
these interventions work in
“community” settings? What
is the supporting evidence for
these interventions? Are
some interventions more
effective than others?

Determining the importance
of an intervention is difficult
because agent transmission
and the occurrence of disease
depend on many variables.
Respiratory disease agents
often have more than one
route of transmission, such as
inhalation and direct contact.
Host characteristics relating
to immunity vary widely.
Agent-specific factors, such
as infectious dose and relative
efficacy of transmission by
different routes, are also
important.
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We evaluated nonvaccine
acute respiratory disease
interventions (NOVARDIs)
to identify population-based
evidence for prevention in
nonhealthcare settings, espe-
cially military barracks.
Although the medical and
nonmedical literature has
examined many types of
control measures, including
vitamins and minerals, we
limited our search to inter-
ventions classified as person-
al measures (eg, handwash-
ing and use of respiratory
masks), administrative con-
trols (eg, decreasing crowd-
ing and increasing space
allocation per person), and
engineering controls (eg,
environmental sterilization
and air dilution). Our work
was published in the April
2005 issue of the American
Journal of Preventive
Medicine.

Personal Measures
Hand hygiene, including the
use of traditional soap and
water or sanitizing rubs or
wipes, has received great
attention in the healthcare
community. Although com-
pliance is variable and diffi-
cult to enforce, there is
ample evidence that hand
hygiene decreases the inci-
dence of healthcare-acquired
infections. The Centers for
Disease Control and
Prevention (CDC) recom-
mends hand hygiene for the
prevention of healthcare-
acquired disease and the
spread of respiratory agents
in healthcare settings. There
is also strong evidence that
hand hygiene decreases the
spread of gastrointestinal
diseases.

Unfortunately, only a few
well-designed and controlled
population-based studies
haye been conducted in the
community setting. For
example, an intervention of
mandatory handwashing for
US Navy recruits resulted in

a 45% decrease in annual
respiratory disease rates,
and self-reported frequent
handwashing was associated
with lower respiratory dis-
ease rates. In an US Air
Force randomized, double-
blind, clinical trial of
antimicrobial handwipes,
recruits using wipes experi-
enced a one-third decrease
in the number of clinic visits
for respiratory disease com-
pared with control subjects.
In a civilian study of college
students in residence halls,
providing students with
hand sanitizing gels and
handwashing education was
associated with significantly
lower rates of self-reported
colds and influenza-like
symptoms.

Theoretical and experimen-
tal evidence supports the use
of respiratory masks in
healthcare settings, but pop-
ulation- or community-
based studies are not avail-
able. Theoretically, a mask
decreases the respirable
agent dose to the wearer,
thus decreasing disease risk.
Masks blocking 95% or
more particles of 1 micron
or larger are recommended
for healthcare providers
when caring for tuberculosis
patients. Masks can also
decrease the amount of par-
ticles expelled in the air
when an infected person
coughs, sneezes, or talks.
Masks were often seen in
communities where SARS
was a threat; however, their
efficacy has not been
proven. Currently the CDC
recommends masks in cer-
tain healthcare settings, such
as for healthcare personnel
who are in close contact
with a person who has
symptoms of a respiratory
infection. No recommenda-
tion has been provided for
the use of masks by asymp-
tomatic people in communi-
ties, such as for the preven-
tion of influenza.

Administrative Controls
Administrative controls
involve policy implementa-
tion and enforcement.
Many administrative con-
trols, such as quarantine,
are based on increasing sep-
aration between individuals.
Quarantine and isolation are
used in healthcare settings
and were employed during
the SARS crisis. However,
the effectiveness of these
measures is limited because
infected individuals may
transmit disease agents
before symptoms appear.

Cohorting, that is, limiting
contact between people of
different defined groups,
whether infectious or not,
has been used and studied.
In a school setting, cohort-
ing strategies could include
decreasing class sizes and
preventing contact between
classes. A t960s study
found that US Marines who
trained in boot camp in
small groups had lower res-
piratory disease rates com-
pared with US Army and
Navy groups who trained in
much larger groups. After
their initial training,
Marines who trained further
in larger groups acquired
higher respiratory disease
rates, similar to those of the
Army and Navy disease
rates. In recent military res-
piratory disease outbreaks,
possible benefits of cohort-
ing have been inconsistently
observed. Effective cohort-
ing may be limited by budg-
etary constraints, or physical
facility size or configuration
and may not always be
practical.

Crowding is a widely
acknowledged risk factor in
the transmission of many
infectious agents. CDC hos-
pital guidelines call for at
least 3 feet between infec-
tious and susceptible
patients when private isola-
tion rooms are not available.
In other settings where group




sleeping quarters are com-
mon, such as military, sum-
mer, or work camps, strate-
gies such as increasing bed
spacing, sleeping in alternate
positions (head-to-toe config-
uration), and use of cloth or
other dividers between beds,
have been used. The current
US Army standard of 72
square feet of living space per
person, which can be reduced
to 40 square feet per person
in emergency situations, is
primarily based on tradition.
Comfort of inhabitants,
rather than disease preven-
tion, dictates the current engi-
neering standard of 50 square
feet per person. Population-
based studies assessing the
efficacy of living-space alloca-
tion in disease prevention are
few and were conducted
many years ago. Sleeping
head-to-toe and placing barri-
ers between beds to form
mini “rooms” lack popula-
tion-based evidence to sup-
port their effectiveness.

Engineering Controls
Through permanent changes
in a physical facility, engi-
neering controls are generally
more reliable for implementa-
tion, although they are poten-
tially more costly and not
necessarily more efficacious.
Most engineering controls
attempt to act on the infec-
tious disease agent by
decreasing the concentration
of infectious agent through
sterilization, sequestration, or
dilution. Two methods of
sterilization, ultraviolet (UV)
radiation and vapors of gly-
col esters, have been studied
since the r940s. UV lights
are recommended by the
CDC as a supplemental engi-
neering control in tuberculo-
sis isolation rooms to
improve the effectiveness of
other control measures.

Most population-based stud-
ies focusing on UV radiation
as a preventive measure for
respiratory disease have
found only a slight beneficial
effect; however, a recent
study in an office building
found a larger effect. Glycol
ester vapors, another method
studied in the 1940s, were
effective in an experimental
setting but are deemed
impractical today because of
concern about chemical expo-
sure.

Microorganisms can be
sequestered or blocked by
several methods. A sequester-
ing method dating back to
World War I is the oiling of
blankets and wooden floors,
which suppresses dust and
theoretically prevents resus-
pension of infectious materi-
al. This method had inconsis-
tent results and today’s floors
and surfaces should be less
conducive to dust accumula-
tion.

A more practical method of
reducing the concentration of
airborne contaminants is
High-Efficiency Particulate
Air (HEPA) fileration, HEPA
filters have been found effec-
tive in filtering out most bac-
teria under laboratory condi-
tions and are recommended
by the CDC in tuberculosis
isolation rooms. However,
many viruses are smaller than
0.3 microns and HEPA filters
are not effective with parti-
cles below this size.

As with living-space alloca-
tion, dilution ventilation engi-
neering standards are based
on comfort, not disease pre-
vention. Increasing ventila-
tion with fresh air leads to
lower airborne concentration
of pathogens. However, pop-
ulation-based evidence to
support dilution ventilation is
lacking. New construction
may not guarantee a benefi-
cial effect. For example, US
Army researchers once
observed that recruits who
were housed in modern,
tightly sealed, energy-efficient
barracks had significantly
higher ARD rates than those

housed in older types of bar-
racks. Unfortunately, ade-
quate quantification of bar-
rack ventilation was not per-
formed in this study.

Conclusions

For practical purposes, we
endorse the CDC recommen-
dations for the prevention of
influenza, which may also
prevent other ARDs. Hand
hygiene is one of the CDC
recommendations that we
reviewed that has supporting
theoretical, experimental, and
population-based evidence.
Measures such as the use of
respiratory masks, HEPA fil-
ters, UV lights, and increased
personal space are recom-
mended in some healthcare
settings and deserve further
study for use in community
settings. Other NOVARDIs
that we reviewed, such as res-
piratory masks and some
engineering controls, lack
data from population-based
studies. Currently, engineer-
ing and building standards
for living-space allocation
and air dilution ventilation
should be met, but these
should be studied to deter-
mine optimal levels to mini-
mize disease. The emergence
of respiratory disease agents
for which vaccines are not
available has awakened inter-
est in NOVARDIs, which
should lead to more research
and more evidence-based rec-
ommendations.
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